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Chem-Ox Study

• Source Area Investigation

• Soils

• Groundwater

• Bench Scale Testing using Source Soils

• Evaluation of Source Area Data

• Conclusions and Recommendations
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Soil Borings in Source Area

• Confirm source area extent
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• Odor encountered first at 3.5 feet bgs where wood debris was present (SB-B)

• NAPL impacted between 15 and 35 feet bgs in thickest area (SB-A)

• Groundwater encountered between 29.5 and 33 feet bgs - smear zone 
around the water table makes up a large portion of the impacted area

• Impacted volume is approximately 300,000 ft3

Soil Samples Selected for Bench Scale Testing

• According to flow chart - various soil types, PCP, and hydrocarbons

• 5 samples from SB-A (and a dup), 2 from SB-C, and one from SB-D
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Soil Results - General
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Soil Contaminants

• TPH - heavily degraded

• PCP highest in smear zone (with exception of SB-A where higher in interval 
above smear zone)

i• TPH also highest in smear zone

Nutrients and Bacteria in Soil

• Deficient in nitrogen and phosphorus

• TPH degrading bacteria are absent

• PCP degrading bacteria present
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Groundwater

• Collected from 5 wells

• MW-ll(upgradient)

• MW-12 (source area)

• MW-32 (near-source area)

• MW-36 (mid-plume)

• MW-41 (downgradient)

• Microbial Counts

• Analytical - chlorophenols, metals, dissolved gas
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Groundwater Results
• Upgradient

• oxic; deficient in nitrogen and phosphorus

• Source area
• anoxic - (between iron and sulfate reduction)
• Bacteria that degrade PCP anaerobically not present
• bacteria that could support aerobic degradation of PCP present
• Bacteria to degrade TPH not present

• Downgradient - close-in
• Less reducing - higher ORP, no ferrous iron
• Diesel range degrading bacteria present, and lower concentrations
• Elevated chloride - PCP degradation?

• Down Plume
• Low diesel range cone. - bacteria also not present
• Bacteria that degrade PCP present in elevated masses and reduction in PCP a ^ 

concentrations.
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Degradation Potential

• High for aerobic degradation

• Bacteria for aerobic degradation are present despite the low oxygen 
conditions, should rapidly increase with addition of oxygen

• Low for anaerobic degradation of PCP

• Limited appropriate bacteria present in SB-A

• Limited evidence at MW-12 of reductive dechlorination
(breakdown products present at low levels)
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Total Oxidant Demand (TOD) /r\
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• TOD testing showed a higher oxidant demand than initial work plan 

estimates

• Stoichiometric estimates using actual soil concentrations - resulted in 
a demand of 350 g/kg of soil from SB-A (24-27 feet) and 92 g/kg at 
SB-D (30-33 feet) ^vr

• Those 2 samples were carried forward into the effectiveness testing
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Round 1 Effectiveness Testing

• Dosed at 46 g/kg and 92 g/kg in SB-A^and 87.5 g/kg and 175 g/kg in 

SB-D

• Findings Round 1

• PCP is more susceptible than DRO

• High rates of PCP removal - best with alkaline persulfate

• Residual oxidant remained high

• Round 2 conducted using lower doses of alkaline persulfate
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Round 2 Effectiveness Testing

• Dosed at 8,16, and 23 g/kg using alkaline persulfate

• Findings:

• Effective usage of the persulfate best at about 23 g/kg achieving 

approximately 50% reduction in PCP mass

• To achieve higher reduction in mass, significant oxidant remains 

unused

• Review Figure 7
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Conclusions

Subsurface is amenable to aerobic biodegradation of PCP

\

Chem-ox bench scale showed that 7 times that amount of persulfate as 
was estimated in the FS would be required to remove approximately 50% 
of the mass (up to 1 million lbs of persulfate)

• If attempt to remove additional mass; residual persulfate would remain 
unused

• Current system is accelerating aerobic degradation
• Present of bacteria that degrade PCP aerobically
• review PCP plume maps
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Recommendation

• Add iSOCs to 3 downgradient intermediate wells to enhance 

biodegradation of the cut-off plume

• Evaluate Recirculation trench to understand where the biofouling is 
occurring, discuss with EPA, and prepare a work plan to rehabilitate 

recirculation trench

r------------ --------------- - --
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Figure 7

Pentachlorophenol (PCP) Oxidized vs Persulfate Used

at Day 49

Former J.H. Baxter Co. Wood Treating Facility 

Arlington, Washington
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FIGURE 20

Pentachlorophenol Isopleth Map, 
Deep Zone:

Fourth Quarter 2014
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Arlington, Washington
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